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IMPLEMENTING A NETWORK OF
INTELLIGENT VIRTUAL SERVICE AGENTS
TO PROVIDE PERSONALIZED AUTOMATED
RESPONSES

CROSS-REFERENCE TO RELATED
APPLICATIONS

This is a continuation of pending U.S. patent application
Ser. No. 14/290,225, filed on May 29, 2014, which is a con-
tinuation of U.S. patent application Ser. No. 13/239,968, filed
on Sep. 22,2011, now U.S. Pat. No. 8,787,553, issued on Jul.
22, 2014, the contents of which are expressly incorporated
herein by reference in their entireties.

BACKGROUND

1. Field of the Disclosure

The present disclosure relates to intelligent virtual service
agents. More particularly, the present disclosure relates to
networked intelligent virtual service agents for providing per-
sonalized information to users via user interfaces upon
request or other form of notification from users, third parties,
sensors or networked system elements.

2. Background Information

Companies provide traditional communications mecha-
nisms such as account managers, customer service represen-
tatives, subject matter experts, interactive voice response
(IVR) units, websites and email to handle user communica-
tions such as comments, inquiries, complaints, recommenda-
tions and clarifications. Recently, online mechanisms such as
blogs, communities, wiki and forums, have been provided for
user communications. Analytic mechanisms already used for
traditional communications mechanisms can help the com-
panies identify user concerns for the online mechanisms. For
example, analytic tools are used to analyze sentiment and
recommend remedies for both traditional communications
mechanisms and social communications mechanisms.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows an exemplary general computer system that
includes a set of instructions for implementing a network of
intelligent virtual service agents to provide personalized
automated responses, according to an aspect of the present
disclosure;

FIG. 2 shows an exemplary network that includes intelli-
gent virtual service agents to provide personalized automated
responses, according to an aspect of the present disclosure;

FIG. 3 shows another exemplary network that includes
intelligent virtual service agents to provide personalized
automated responses, according to an aspect of the present
disclosure;

FIG. 4 shows an exemplary agent computing host and an
exemplary coordination server for implementing a network of
intelligent virtual service agents to provide personalized
automated responses, according to an aspect of the present
disclosure;

FIG. 5 shows an exemplary process for implementing a
network of intelligent virtual service agents to provide per-
sonalized automated responses, according to an aspect of the
present disclosure;

FIG. 6 shows another exemplary process for implementing
a network of intelligent virtual service agents to provide
personalized automated responses, according to an aspect of
the present disclosure; and
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FIG. 7 shows another exemplary process for implementing
a network of intelligent virtual service agents to provide
personalized automated responses, according to an aspect of
the present disclosure.

DETAILED DESCRIPTION

In view of the foregoing, the present disclosure, through
one or more of its various aspects, embodiments and/or spe-
cific features or sub-components, is thus intended to bring out
one or more of the advantages as specifically noted below.

As described herein, intelligent virtual service agents are
implemented on computers with memory and processors. The
intelligent virtual service agents are automated, non-human,
computerized agents assigned specific responsibilities for
interacting directly or indirectly and synchronously or asyn-
chronously with humans via communications mediums.
Responsibilities can be assigned, for example, by type of
content, type of media, type of channels, and/or type of users.

As an example, an intelligent virtual service agent may be
assigned responsibility by a communications service pro-
vider for voice over Internet protocol questions, or Internet
protocol television questions. As another example, an agent
may be assigned to scan multiple Internet sites for content,
such as complaints or questions that meet predetermined
parameters. When content on an Internet site meets the pre-
determined parameters, the agent analyzes the content and
generates and provides a response to the user on the same
Internet site. The scanning may also be performed by a coor-
dinating agent that scans the Internet sites, and informs the
responsible agents when a response to particular content is
required. As another example, an intelligent virtual service
agent or a coordinating agent may dynamically monitor con-
tent in real time as the content is provided, such as monitoring
voice interactions between a caller and an interactive voice
response system agent.

User content may be provided on or by communications
mediums and can be analyzed by intelligent virtual service
agents determined to be individually responsible for respond-
ing to the content. The responsible intelligent virtual service
agent generates a response to the content in accordance with
the analysis, and provides the response either directly to the
user or indirectly to the user via another intelligent virtual
service agent. Communications mediums as the term is used
herein can include wired telephone networks, wireless tele-
phone networks and the Internet. Internet communications
can include email, chat and social sites that allow interactive
posting. Channels on communications mediums are indi-
vidual physical or logical communications paths that termi-
nate at a communications address such as a telephone number
or an Internet protocol address.

Intelligent virtual service agents may be configured to
respond to user content over live voice agent channels, inter-
active voice response channels, and Internet site channels,
email channels and chat channels. Additionally, a single intel-
ligent virtual service agent may be configured to respond to
user content over multiple channels, such as communications
in both phone lines and multiple Internet sites. Intelligent
virtual service agents can be self-directing or coordinated.
Additionally, an intelligent virtual service agent can be con-
figured to forward or otherwise direct user content to another
intelligent virtual service agent so that the second intelligent
virtual service agent analyzes and provides the response. The
response may be provided by the other intelligent virtual
service agent either directly to the user via the communica-
tions channel, or indirectly to the user via the first intelligent
virtual service agent. A first intelligent virtual service agent
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may decide to pass responsibility for user content to the
second intelligent virtual service agent when the user content
falls under responsibilities assigned to the second intelligent
virtual service agent, even though the determination was first
made that the responsibility for the user content falls under
responsibilities assigned to the first intelligent virtual service
agent. Determinations of responsibility for responding to user
content may be made either by the intelligent virtual service
agents, or by a coordinating computer that coordinates deter-
minations of responsibility for the agents. Initial determina-
tions of responsibility may be made as or after the content is
provided such as based on the content and/or the user provid-
ing the content, or before content is provided such as based on
the channel and/or medium.

The Internet communications such as email and public
social media websites may be periodically reviewed by an
assigned intelligent virtual service agent to determine if the
content matches responsibilities assigned to the intelligent
virtual service agent. The communications mediums may
also be channels for which the intelligent virtual service agent
is responsible, such as calls to an intelligent virtual service
agent at an interactive voice response service. The commu-
nications mediums may also be channels that are initially
reviewed by a centralized system that assigns content to an
intelligent virtual service agent for analysis and response.

Agents may be assigned to monitor multiple channels, such
as multiple social media Internet sites. The agents may be
alerted to analyze and respond to all new content in real-time,
and may provide personalized responses to content such as
messages from multiple social media sites. The content from
users can include comments, inquiries, complaints, recom-
mendations, trouble reports, billing or product inquiries and
requests for clarifications.

The intelligent virtual service agents may be provided as a
networked group, where one agent may pass content to
another intelligent virtual service agent for generating a
response. The intelligent virtual service agents may also be
clones of account managers and/or subject matter experts.
Intelligent virtual service agents can be equipped with artifi-
cial intelligence (Al), text analytic and knowledge manage-
ment tools for use in personalizing responses to user content.
The artificial intelligence technology in general includes
computer logic and mathematical algorithms such as rule-
based, reasoning-based, Bayesian, classifiers, statistics, and
neural networks, etc. The artificial intelligence and text ana-
Iytic tools can be used to derive language, tone, subject and
meaning in user content, and the knowledge management
tools can be used to personalize the responses. Agents may
also be self-learning, where instances of failure in providing
responses can be determined from user feedback to result in
adjusting the manner in which future personalized responses
are generated.

When an intelligent virtual service agent is not able to
assemble a response using its existing logical configuration,
the content may be routed to another intelligent virtual ser-
vice agent. Alternatively, the original intelligent virtual ser-
vice agent may reconfigure itself with an alternative or addi-
tional logical configuration that may be more appropriate for
assembling a response to content. Difficult content may also
be brought to the attention of a responsible human account
manager or center staft for special attention. Users may also
be guided to rephrase difficult content to assist an intelligent
virtual service agent to provide a personalized response.

Intelligent virtual service agents may be either peer-to-peer
agents that handle the same level of works, or hierarchical
agents that range in progression from inexperienced to pro-
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ficient. Intelligent virtual service agents can be networked via
standard application interfaces to support knowledge federa-
tion to support one another.

Intelligent virtual service agents can be configured as
clones of a personalized assistant staff or as business domain
expert to support domain specific responses. For example, an
intelligent virtual service agent can be configured to be
responsible for services such as repair and trouble shooting,
or new product introduction, or credit and billing. Each intel-
ligent virtual service agent can be focused on one designated
domain, but have capability to find another intelligent virtual
service agent in another domain to route content to the intel-
ligent virtual service agent in the other domain. That is, when
an intelligent virtual service agent detects content related to a
domain other than its own, the content can be routed to the
intelligent virtual service agent in charge of the other domain
for a response.

FIG. 1 is an illustrative embodiment of a general computer
system, on which a method to implement a network of intel-
ligent virtual service agents to provide personalized auto-
mated responses can be implemented, which is shown and is
designated 100. The computer system 100 can include a set of
instructions that can be executed to cause the computer sys-
tem 100 to perform any one or more of the methods or com-
puter based functions disclosed herein. The computer system
100 may operate as a standalone device or may be connected,
for example, using a network 101, to other computer systems
or peripheral devices.

In a networked deployment, the computer system may
operate in the capacity of a server or as a client user computer
in a server-client user network environment, or as a peer
computer system in a peer-to-peer (or distributed) network
environment. The computer system 100 can also be imple-
mented as or incorporated into various devices, such as a
personal computer (PC), a server computer, a tablet PC, a
set-top box (STB), a personal digital assistant (PDA), a
mobile device, a global positioning satellite (GPS) device, a
palmtop computer, a laptop computer, a desktop computer, a
communications device, a wireless telephone, a land-line
telephone, a control system, a camera, a scanner, a personal
trusted device, a web appliance, a network router, switch or
bridge, or any other machine capable of executing a set of
instructions (sequential or otherwise) that specify actions to
be taken by that machine. In a particular embodiment, the
computer system 100 can be implemented using electronic
devices that provide voice, video or data communication.
Further, while a single computer system 100 is illustrated, the
term “system” shall also be taken to include any collection of
systems or sub-systems that individually or jointly execute a
set, or multiple sets, of instructions to perform one or more
computer functions.

As illustrated in FIG. 1, the computer system 100 may
include a processor 110, for example, a central processing
unit (CPU), a graphics processing unit (GPU), or both. More-
over, the computer system 100 can include a main memory
120 and a static memory 130 that can communicate with each
other via a bus 108. As shown, the computer system 100 may
further include a video display unit 150, such as a liquid
crystal display (LCD), an organic light emitting diode
(OLED), a flat panel display, a solid state display, or a cathode
ray tube (CRT). Additionally, the computer system 100 may
include an input device 160, such as a keyboard, and a cursor
control device 170, such as a mouse. The computer system
100 can also include a disk drive unit 180, a signal generation
device 190, such as a speaker or remote control, and a network
interface device 140.
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In a particular embodiment, as depicted in FIG. 1, the disk
drive unit 180 may include a computer-readable medium 182
in which one or more sets of instructions 184, e.g. software,
can be embedded. A computer-readable medium 182 is a
tangible article of manufacture, from which sets of instruc-
tions 184 can be read. Further, the instructions 184 may
embody one or more of the methods or logic as described
herein. In a particular embodiment, the instructions 184 may
reside completely, or at least partially, within the main
memory 120, the static memory 130, and/or within the pro-
cessor 110 during execution by the computer system 100. The
main memory 120 and the processor 110 also may include
computer-readable media.

In an alternative embodiment, dedicated hardware imple-
mentations, such as application specific integrated circuits,
programmable logic arrays and other hardware devices, can
be constructed to implement one or more of the methods
described herein. Applications that may include the apparatus
and systems of various embodiments can broadly include a
variety of electronic and computer systems. One or more
embodiments described herein may implement functions
using two or more specific interconnected hardware modules
or devices with related control and data signals that can be
communicated between and through the modules, or as por-
tions of an application-specific integrated circuit. Accord-
ingly, the present system encompasses software, firmware,
and hardware implementations.

In accordance with various embodiments of the present
disclosure, the methods described herein may be imple-
mented by software programs executable by a computer sys-
tem. Further, in an exemplary, non-limited embodiment,
implementations can include distributed processing, compo-
nent/object distributed processing, and parallel processing.
Alternatively, virtual computer system processing can be
constructed to implement one or more of the methods or
functionality as described herein.

The present disclosure contemplates a computer-readable
medium 182 that includes instructions 184 or receives and
executes instructions 184 responsive to a propagated signal;
so that a device connected to a network 101 can communicate
voice, video or data over the network 101. Further, the
instructions 184 may be transmitted or received over the
network 101 via the network interface device 140.

FIG. 2 shows an exemplary network that includes intelli-
gent virtual service agents to provide personalized automated
responses, according to an aspect of the present disclosure. In
FIG. 2, user computers 205 and 208 are exemplary user
devices used to access webpages 231-234 via web servers
230. The web servers 230 are monitored by or notify agent
computing hosts 240 of content provided by the users. Agent
computing hosts 240 communicate over an ethernet network
250 with each other, with storage elements 270, and with
coordination server 260. The storage elements 270 store
information of any sort that may be used by intelligent virtual
service agents to provide personalized automated responses
to users. The coordination server 260 coordinates responsi-
bility assignments and re-assignments of agents on the agent
computing hosts 240.

Users may be authenticated before allowing the users to
post content on a website for analysis by an intelligent virtual
service agent. Authentication may be performed by requiring
the user to sign in with a password, account number or name,
or answer security questions. The authentication may also be
performed in the background, such as by using cookies or by
otherwise inspecting a user’s communications address. Intel-
ligent virtual service agents may also support unauthenticated
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customers to entertain general public comments/inquiries
without requiring a login or passcode etc.

As an exemplary use of an intelligent virtual service agent,
a communications company may use an intelligent virtual
service agent to handle multiple channel support issues.
When a customer calls into an 800 support line, an interactive
voice response (IVR) system handles the call and asks for an
intelligent virtual service agent to be assigned. The assign-
ment of the intelligent virtual service agent can be based on
the history record such as what live agents were assigned to
handle the caller’s issue, and information related to the cus-
tomer from other channels etc. If the same customer later
comes to the support domain via an Internet site rather than
the interactive voice response (IVR) system, the same intel-
ligent virtual service agent can be assigned. The intelligent
virtual service agent can then provide a seamless experience
to the customer independent of the domain and channel the
customer uses. Here, each intelligent virtual service agent
acts as a secretary and assistant to a real live agent, and
therefore will possess traits and characteristics of the real live
agent. The intelligent virtual service agent will look up infor-
mation from back end systems and networks to assist diag-
nostics and trouble-shooting activities. Additionally, the
intelligent virtual service agent can interact with other intel-
ligent virtual service agents directly or indirectly to learn
social information about the customer. Based on back end
information and social information, the assigned virtual agent
will perform product upgrades or provide recommendations
to the customer.

In the example of the intelligent virtual service agent for
the communications company, the virtual agent can also
record all interactions with the customer and direct a peer
intelligent virtual service agent to roll interaction information
into analytics. The intelligent virtual service agent will have
the capability to rephrase past conversations with the custom-
ers if needed. When the customer decides to speak in two
different languages, the intelligent virtual service agent can
bridge another intelligent virtual service agent with real-time
translation capability to enhance the user experience. When a
relative of the customer calls for the same trouble but cannot
speak English, the on demand translation services can be
performed so that the transaction can still be accomplished by
the same intelligent virtual service agent. Using the intelli-
gent virtual service agents, the customer experience can be
dramatically improved, and trouble can be resolved without a
live person being involved. This intelligent virtual service
agent can accomplish many tasks by communicating with
peer agents, and thereby may mimic or even improve on the
performance and characteristics of human agents.

An intelligent virtual service agent application can also be
downloaded by a customer to a smartphone or computer to
become the personal assistant for the customer for all prod-
ucts and services from the service provider that provides the
intelligent virtual service agent application. The intelligent
virtual service agent can also explain product advantages to
the friends of the customer. Here, the intelligent virtual ser-
vice agent can communicate with the service provider’s back
end systems and other intelligent virtual service agents in
order to obtain additional information and experiences to
enhance the user’s experience with the intelligent virtual
service agent.

FIG. 3 shows another exemplary network that includes
intelligent virtual service agents to provide personalized
automated responses, according to an aspect of the present
disclosure. In FIG. 3, a user uses landline communications
device 302 to communicate via a switch 303 and voice net-
work 320 with interactive voice response platforms 330. A
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user uses wireless communications device 305 to communi-
cate via a wireless tower 306 and voice network 320 with the
interactive voice response platforms 330. A user uses com-
puter 308 to communicate via a router 309 and voice network
320 with interactive voice response platforms 330. The inter-
active voice response platforms 330 are monitored by or
notify agent computing hosts 340 of content provided by the
users. Agent computing hosts 340 communicate over an eth-
ernet network 350 with each other, with storage elements 370,
and with coordination server 360. The storage elements 370
store information of any sort that may be used by intelligent
virtual service agents to provide personalized automated
responses to users. The coordination server 360 coordinates
responsibility assignments and re-assignments of agents on
the agent computing hosts 340.

FIG. 4 shows an exemplary agent computing host and an
exemplary coordination server for implementing a network of
intelligent virtual service agents to provide personalized
automated responses. In FIG. 4, agent computing host 440
includes a memory 441, a processor 446, a receiver 443 and a
transmitter 444. The receiver 443 and transmitter 444 com-
municate over network 448. The processor 446 processes
instructions and data from the receiver 443 and memory 441,
and forwards instructions or data to transmitter 444 for trans-
mission or to memory 441 for storage. In FIG. 4, coordination
server 460 includes a memory 461, aprocessor 462, areceiver
463 and a transmitter 464. The receiver 463 and transmitter
464 communicate over network 468. The processor 462 pro-
cesses instructions and data from the receiver 463 and
memory 461, and forwards instructions or data to transmitter
464 for transmission or to memory 461 for storage.

The agent computing host 440 and coordination server 460
also communicate with each other in the embodiment of FIG.
4. The servers may communicate over a communications
network, or may alternatively be implemented on the same
physical computer.

FIG. 5 shows an exemplary process for implementing a
network of intelligent virtual service agents to provide per-
sonalized automated responses, according to an aspect of the
present disclosure. In FIG. 5, individualized responsibilities
are identified at S505. A first individualized responsibility is
assigned to a first intelligent virtual service agent at S510, and
a second individualized responsibility is assigned to a second
intelligent virtual service agent at S515. Content provided by
a user via a communications medium is received at S520.

As an example, the individualized responsibilities may be
defined and assigned by an administrator of one or more
social channels. The channels can be Internet websites that
allow customers to post content for answer by the adminis-
trator and/or by other customers and users. The responsibili-
ties may include responsibilities for various customer/user
characteristics determined from the content, including lan-
guage, gender, age, emotional state, location or any other type
of customer/user characteristics that can be ascertained in
some way from a communication. The responsibilities may
also include responsibilities for certain types of subject mat-
ter, such as billing, product information or complaints. The
intelligent virtual service agents are provided with artificial
intelligence, text analytics, and knowledge management tools
to provide the real-time or near real-time personalized ser-
vices. The intelligent virtual service agents may also possess
self-learning capability, so as to adjust behavior based upon
feedback of errors or shortcomings in the personalized
responses provided to users.

At S525, the agent responsible for the content is deter-
mined. At S530, if the content is not already at the responsible
agent, the content is provided to the responsible agent.
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At S535, the content is analyzed. For example, intelligent
virtual service agents can be configured to respond to specific
inquires, respond to blog posts, and provide personalized
recommendations. The content may be analyzed by analyzing
the words and language of the post, as well as information
about the poster and the medium on which the content is
provided.

Intelligent virtual service agents can also be configured to
support upfront user interfaces as well as back end system
data mining and analytics. For example, intelligent virtual
service agents can be configured to communicate with users
using similar communications devices with different operat-
ing systems, as well as different types of communications
devices. Intelligent virtual service agents can also be config-
ured to retrieve data from back end systems such as databases
of previous user interactions and databases of customer data.

Intelligent virtual service agents can also be configured to
mine and analyze data in back end systems or public data in
the Internet to improve responses to users when users indicate
aresponse is unsatisfactory. Customers may also be given the
option to opt-in or opt-out of auto-response features when
using any of the social or regular channels.

At S540, a response to the content is generated. The
method of FIG. 5 and other embodiments described herein
can be used to provide real-time, intelligent and personalized
responses to multiple, or in some circumstances all, messages
on multiple social media Internet sites or other channels. The
response can be generated using user data from storage ele-
ments 270 and 370 in FIGS. 2 and 3. For example, a customer
may simply be requesting information about their account
that can be provided by an intelligent virtual service agent.
The response may also be more complex, such as a response
to a technical question such as how to set up home wireless
networking equipment. In the complex example, the intelli-
gent virtual service agent may refer to a knowledge database
that includes previous inquiries by other users along with
successful answers. The intelligent virtual service agent may
also refer to multiple sources of data, such as user data and the
knowledge database, to find information about the user’s
home wireless networking data from the account information
and the technical answer to the question from the knowledge
database.

Customer data may be pulled from customers only upon
consent of the customer in some circumstances. Intelligent
virtual service agents supporting authenticated customers can
refer to the customer data for behavioral and account infor-
mation as background for personalized context in preparing a
response. In an embodiment, a customer may also issue a
reset request to remove accumulated contextual knowledge
information. The personalization aspect of the operation of
the intelligent virtual service agent can result in two different
users receiving different responses to the same content pro-
vided on the same channel. The difference in responses may
be due to customer data retrieved by the intelligent virtual
service agent, or to differences in the feedback from previous
interactions involving the intelligent virtual service agents.
Thus, customers can receive differentiated customer experi-
ences with more relevant response by interacting with intel-
ligent virtual service agents. The personalization may also
include automated intelligent virtual service agents being
provided with voice characteristics of a human agent, or voice
characteristics that differ from voice characteristics of other
intelligent virtual service agents. For example, voice charac-
teristics of the intelligent virtual service agents may differ in
accent, pace of speech, language, pitch, tone and other voice
characteristics that can be modeled in generating synthetic
speech.
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At S545 the response is provided. In the embodiments
described herein, the response is provided by the intelligent
virtual service agent either directly to the users on or by the
communications medium in which the content was received,
or indirectly to the users via another intelligent virtual service
agent that is interacting directly with users on or by the
communications medium in which the content was received.

Multiple intelligent virtual service agents may also be net-
worked as peers with similar configurations and resources, or
in a hierarchical network with one such agent subservient to
another for all or some circumstances. The embodiment of
FIG. 3 shows the agent computing hosts 340 being coordi-
nated by a coordination server 360. In other embodiments,
agents in a peer-to-peer or hierarchical arrangement can be
self-directed to handle their own responsibilities and commu-
nicate with other agents when appropriate.

FIG. 6 shows another exemplary process for implementing
a network of intelligent virtual service agents to provide
personalized automated responses, according to an aspect of
the present disclosure. In FIG. 6, individualized responsibili-
ties are identified at S605. A first intelligent virtual service
agent configuration is modeled on a human at S610, and a
second intelligent virtual service agent configuration is mod-
eled on a human at S615. Here, the intelligent virtual service
agents are modeled as clones of different human agent,
though a single human agent may have different cloned intel-
ligent virtual service agents for different aspects of the human
agent’s responsibilities. The modeling may include providing
the intelligent virtual service agent with voice and language
characteristics of a human agent. A first individualized
responsibility is assigned to the first intelligent virtual service
agent configuration at S620, and a second individualized
responsibility is assigned to a second intelligent virtual ser-
vice agent configuration at S625. In other embodiments, the
intelligent virtual service agents are not modeled on actual
agents, but are instead configured to respond to particular
subjects.

Content is received at the first intelligent virtual service
agent at S630. At S635, a determination is made as to whether
the second intelligent virtual service agent configuration is
responsible for the content. At S640, the first intelligent vir-
tual service agent is reconfigured with the second intelligent
virtual service agent configuration. At S645, the content is
analyzed, and at S650 a response to the content is generated.
At S655, the response is provided.

As an example, an intelligent virtual service agent can
analyze an initial communication from a user, and use the
analysis results to provide options to the user of alternative
phrases of content that might help clarify the user’s inquiry.
The intelligent virtual service agents can thus narrow an
original comment down to a specific topic. The intelligent
virtual service agents can also post questions back to the user
to help the user better rephrase a comment.

As described herein, multiple agents may be networked
together and coordinated by a coordination server 360. Alter-
natively, the intelligent virtual service agents can collaborate
with one another, or with human agents, by direct communi-
cations. As an example, an emergency calltaking agent may
be configured to provide emergency assistance to emergency
callers. An intelligent virtual service agent may monitor com-
munications between an emergency caller and the emergency
calltaking agent, and determine that the emergency caller is
providing content that falls under the responsibility of the
intelligent virtual service agent.

When the caller is using a multimedia device such as a
smartphone or computer, the intelligent virtual service agent
may offer video, graphic or audio assistance to the caller. For
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example, the intelligent virtual service agent may detect that
the emergency caller speaks words indicating that someone is
not breathing, so that the intelligent virtual service agent
offers the human agent an option to forward a brief but repeat-
ing video clip of cardiopulmonary resuscitation (CPR) to the
human caller’s smart phone. The video clip may be retrieved
from a library of video clips and/or audio clips for different
situations. In this way, the intelligent virtual service agent is
responding to content from the emergency caller.

In another embodiment, an intelligent virtual service agent
provides assistance for another intelligent virtual service
agent rather than for a human agent, either at the request of the
other intelligent virtual service agent or a coordinator for the
intelligent virtual service agents. Additionally, an intelligent
virtual service agent may be requested to respond to content
by another intelligent virtual service agent, or even by a
sensor that monitors for specific content on a communica-
tions medium. Requests that result in responses can therefore
come from the users, from third parties such as intervening
operators, from sensors or monitors, or from networked ele-
ments.

FIG. 7 shows another exemplary process for implementing
a network of intelligent virtual service agents to provide
personalized automated responses, according to an aspect of
the present disclosure. At S705, response templates are pre-
pared. At S720, content provided by a user via a communi-
cations medium is received. At S725, a determination is made
as to the responsible agent for the content. At S730, if the
content is not already at the responsible agent, the content is
provided to the responsible agent. At S735, the content is
analyzed.

Account data for the user is retrieved and searched at S740.
Response templates are searched for a response template to
select and populate at S745. If a response template is found,
the response template is selected and populated with account
data for the user at S750. If no response template is found, a
new response is generated for the content using heuristic logic
at S755. The heuristic logic includes processes for generating
a proper response using guidelines and previous experience
of success and failure of the intelligent virtual service agent
and other intelligent virtual service agents, such as catego-
rized interactions with users stored in a knowledge database
in the storage elements 270 of FIG. 2 or 370 of FIG. 3.

Intelligent virtual service agents may have a self-learning
capability. The intelligent virtual service agents may receive
feedback from users in order to determine when responses to
content are unsatisfactory, and any determinable reasons why
the responses to content are unsatisfactory. The feedback may
be incorporated into the resources used by the intelligent
virtual service agent so as to avoid providing the same or
similar responses to the same or similar content in future
instances.

As described in the present disclosure, organizations can
use intelligent virtual service agents across domains includ-
ing interactive voice response systems, emails and Internet
websites, and network monitoring and analysis systems. The
intelligent virtual service agents can be given specific respon-
sibilities for different domains and mediums, different web-
sites and addresses, different types of content and subject
matter, and different types of users. The intelligent virtual
service agents described herein are additionally scalable for
organizations with different customer facing, network facing,
and system facing domains. As an example, the intelligent
virtual service agents described herein allow knowledge shar-
ing across different domains, so that even different intelligent
virtual service agents assigned responsibilities for different
domains can obtain knowledge and experience from one
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another. As a case example, a bank with an interactive voice
response system and an Internet website can use multiple
different intelligent virtual service agents in order to distrib-
ute responsibilities for responding to content from users/
callers/visitors.

As set forth herein, according to an aspect of the present
disclosure, a method of communicating using intelligent vir-
tual service agents includes assigning a first individualized
responsibility to a first intelligent virtual service agent imple-
mented on at least one computer platform with a processor
and a memory, and a second individualized responsibility to a
second intelligent virtual service agent implemented on the at
least one computer platform. The first intelligent virtual ser-
vice agent analyzes content provided by a user via a commu-
nications medium and determined to fall under the first indi-
vidualized responsibility of the first intelligent virtual service
agent. The first intelligent virtual service agent generates a
response to the content in accordance with the analysis by the
first intelligent virtual service agent and providing the
response.

According to another aspect of the present disclosure, the
determination that the content falls under the first individual-
ized responsibility of the first intelligent virtual service agent
is made by the first intelligent virtual service agent.

According to yet another aspect of the present disclosure,
the determination that the content falls under the first indi-
vidualized responsibility of the first intelligent virtual service
agent is made by an automated centralized controller that
determines the first intelligent virtual service agent is respon-
sible for the content.

According to still another aspect of the present disclosure,
the content provided by the first requestor is analyzed by the
second intelligent virtual service agent before the analysis by
the first intelligent virtual service agent, and determined by
the second intelligent virtual service agent to fall under the
first individualized responsibility of the first intelligent vir-
tual service agent.

According to another aspect of the present disclosure, the
first individualized responsibility of the first intelligent vir-
tual service agent includes a topic in the content.

According to yet another aspect of the present disclosure,
the first individualized responsibility of the first intelligent
virtual service agent includes communications in a language
by which the content is provided.

According to still another aspect of the present disclosure,
the communications medium is a public social media Internet
site and the response is provided on the communications
medium.

According to another aspect of the present disclosure, the
first intelligent virtual service agent is modeled based on
characteristics of a first human, and the second intelligent
virtual service agent is modeled based on characteristics of a
second human.

According to yet another aspect of the present disclosure,
the method also includes remodeling the first intelligent vir-
tual service agent based on the characteristics of the second
human.

According to still another aspect of the present disclosure,
the method also includes determining availability of the first
intelligent virtual service agent and the second intelligent
virtual service agent by a central controller.

According to another aspect of the present disclosure, the
first intelligent virtual service agent monitors the communi-
cations medium to determine whether content falls under the
first individualized responsibility of the first intelligent vir-
tual service agent.
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According to still another aspect of the present disclosure,
the first intelligent virtual service agent receives responsibil-
ity to analyze and respond to the content from a central
controller.

According to yet another aspect of the present disclosure,
the method also include re-assigning responsibility for ana-
lyzing the content based on feedback to the response received
from the user.

According to another aspect of the present disclosure, the
first intelligent virtual service agent communicates with
cloned human characteristics.

According to still another aspect of the present disclosure,
the method also includes searching for account data for the
requestor and basing the response to the requestor on results
of the search for account data for the user.

According to yet another aspect of the present disclosure,
the method also includes searching a set of response tem-
plates for a template for the response, and populating the
template for the response with selected facts before providing
the response via the communications medium.

According to another aspect of the present disclosure, the
method also includes generating a new response using heu-
ristic logic based on the content when the response is not
found in the set of searched response templates.

According to still another aspect of the present disclosure,
the requestor is automated.

According to an aspect of the present disclosure, at least
one non-transitory computer readable medium stores a set of
executable instructions for communicating using intelligent
virtual service agents. The executable instructions, when
executed by a processor, cause a computer to assign a first
individualized responsibility to a first intelligent virtual ser-
vice agent implemented on at least one computer platform
with a processor and a memory, and a second individualized
responsibility to a second intelligent virtual service agent
implemented on the at least one computer platform. The
executable instructions, when executed by a processor for the
first intelligent virtual service agent, analyze content pro-
vided by a user via a communications medium and deter-
mined to fall under the first individualized responsibility of
the first intelligent virtual service agent. The executable
instructions, when executed by a processor for the first intel-
ligent virtual service agent, also generate a response to the
content in accordance with the analysis by the first intelligent
virtual service agent, and provide the response.

According to an aspect of the present disclosure, at least
one computer platform executes executable instructions for
communicating using intelligent virtual service agents. The at
least one computer platform includes memory and a proces-
sor. The processor executes the executable instructions, and
the instructions, when executed, cause the at least one com-
puter platform to assign a first individualized responsibility to
afirst intelligent virtual service agent implemented on at least
one computer platform with a processor and a memory, and a
second individualized responsibility to a second intelligent
virtual service agent implemented on the at least one com-
puter platform. The first intelligent virtual service agent on a
computer platform analyzes content provided by a first user
via a communications medium and determined to fall under
the first individualized responsibility of the first intelligent
virtual service agent. The first intelligent virtual service agent
also generates a response to the content in accordance with
the analysis by the first intelligent virtual service agent, and
provides the response.

While a computer-readable medium herein may be shown
to be a single medium, the term “computer-readable medium”
includes a single medium or multiple media, such as a cen-
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tralized or distributed database, and/or associated caches and
servers that store one or more sets of instructions. The term
“computer-readable medium” shall also include any medium
that is capable of storing, encoding or carrying a set of instruc-
tions for execution by a processor or that cause a computer
system to perform any one or more of the methods or opera-
tions disclosed herein.

In a particular non-limiting, exemplary embodiment, the
computer-readable medium can include a solid-state memory
such as a memory card or other package that houses one or
more non-volatile read-only memories. Further, the com-
puter-readable medium can be a random access memory or
other volatile re-writable memory. Additionally, the com-
puter-readable medium can include a magneto-optical or
optical medium, such as a disk or tapes or other storage device
to capture carrier wave signals such as a signal communicated
over a transmission medium. Accordingly, the disclosure is
considered to include any computer-readable medium or
other equivalents and successor media, in which data or
instructions may be stored.

Although the present specification describes components
and functions that may be implemented in particular embodi-
ments with reference to particular standards and protocols,
the disclosure is not limited to such standards and protocols.
Such standards are periodically superseded by faster or more
efficient equivalents having essentially the same functions.
Accordingly, replacement standards and protocols having the
same or similar functions are considered equivalents thereof.

The illustrations of the embodiments described herein are
intended to provide a general understanding of the structure
of the various embodiments. The illustrations are not
intended to serve as a complete description of all of the
elements and features of apparatus and systems that utilize
the structures or methods described herein. Many other
embodiments may be apparent to those of skill in the art upon
reviewing the disclosure. Other embodiments may be utilized
and derived from the disclosure, such that structural and
logical substitutions and changes may be made without
departing from the scope of the disclosure. Additionally, the
illustrations are merely representational and may not be
drawn to scale. Certain proportions within the illustrations
may be exaggerated, while other proportions may be mini-
mized. Accordingly, the disclosure and the figures are to be
regarded as illustrative rather than restrictive.

One or more embodiments of the disclosure may be
referred to herein, individually and/or collectively, by the
term “invention” merely for convenience and without intend-
ing to voluntarily limit the scope of this application to any
particular invention or inventive concept. Moreover, although
specific embodiments have been illustrated and described
herein, it should be appreciated that any subsequent arrange-
ment designed to achieve the same or similar purpose may be
substituted for the specific embodiments shown. This disclo-
sure is intended to cover any and all subsequent adaptations or
variations of various embodiments. Combinations of the
above embodiments, and other embodiments not specifically
described herein, will be apparent to those of skill in the art
upon reviewing the description.

The Abstract of the Disclosure is provided to comply with
37 C.FR. §1.72(b) and is submitted with the understanding
that it will not be used to interpret or limit the scope or
meaning of the claims. In addition, in the foregoing Detailed
Description, various features may be grouped together or
described in a single embodiment for the purpose of stream-
lining the disclosure. This disclosure is notto be interpreted as
reflecting an intention that the claimed embodiments require
more features than are expressly recited in each claim. Rather,
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as the following claims reflect, inventive subject matter may
be directed to less than all of the features of any of the
disclosed embodiments. Thus, the following claims are incor-
porated into the Detailed Description, with each claim stand-
ing on its own as defining separately claimed subject matter.
The above disclosed subject matter is to be considered
illustrative, and not restrictive, and the appended claims are
intended to cover all such modifications, enhancements, and
other embodiments which fall within the true spirit and scope
of the present disclosure. Thus, to the maximum extent
allowed by law, the scope of the present disclosure is to be
determined by the broadest permissible interpretation of the
following claims and their equivalents, and shall not be
restricted or limited by the foregoing detailed description.

What is claimed is:
1. A method of communicating using an intelligent virtual
service agent, comprising:

providing an account specific to a user for services pro-
vided by a service provider;

assigning, to an intelligent virtual service agent imple-
mented on a computer platform with a processor and a
memory, a responsibility to automatically interact with
different users across a communication network when a
predetermined characteristic of content provided by the
different users is identified;

analyzing content provided by the user over the communi-
cation network to determine whether the content pro-
vided by the user possesses the predetermined charac-
teristic;

determining, based on the analyzing, that the content pos-
sesses the predetermined characteristic;

assigning the intelligent virtual service agent to automati-
cally interact with the user based on determining that the
content possesses the predetermined characteristic,

wherein the intelligent virtual service agent further uses
information obtained from accounts specific to the user,
and external to a system that implements the virtual
service agent, to interact with the user;

accepting a request from the user to remove the informa-
tion from an account specific to the user, and external to
the system that implements the virtual service agent, and
removing the information obtained from the account
specific to the user, and external to the system that imple-
ments the virtual service agent, in accordance with the
request from the user.

2. The method of claim 1,

wherein the user and another user separately provide the
same content, and

wherein interaction with the user differs from interaction
with the other user based on the account data specific to
the user and account data specific to the other user.

3. The method of claim 1,

wherein the account data comprises a record of previous
interactions with the user.

4. The method of claim 1,

wherein the account is acommunications network account,
and the account data comprises data describing use of
the communications network account.

5. The method of claim 1,

wherein feedback from the user is obtained and used to
determine a response to content that is unsatisfactory.

6. The method of claim 5,

wherein interaction provided by the intelligent virtual ser-
vice agent varies based on the feedback obtained from
the user.
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7. The method of claim 1,
wherein the intelligent virtual service agent further uses
knowledge in a knowledge database to interact with the
user, and
wherein the knowledge in the knowledge database includes
previous inquiries by other users along with successful
answers.

8. The method of claim 1,

wherein the intelligent virtual service agent further uses

knowledge in a knowledge database to interact with the
user, and

wherein the knowledge in the knowledge database com-

prises technical solutions for technical problems.

9. The method of claim 1,

wherein the content is provided onto a monitored internet

page, and

wherein the intelligent virtual service agent provides a

response to the content on the monitored internet page.

10. The method of claim 1,

wherein the predetermined characteristic comprises a lan-

guage in which the content is provided.

11. The method of claim 1,

wherein the predetermined characteristic comprises a loca-

tion from which the content is provided.

12. The method of claim 1,

wherein the intelligent virtual service agent receives

responsibility to automatically interact with the user
from a central controller.

13. The method of claim 1, further comprising:

re-assigning responsibility for automatically interacting

with the user to another intelligent virtual service agent
based on feedback received from the user.

14. The method of claim 1,

wherein the intelligent virtual service agent communicates

using cloned human characteristics.

15. The method of claim 1, further comprising:

wherein the interaction comprises sending a video to the

user.

16. The method of claim 15,

wherein the video is set to repeatedly play on a user device.

17. The method according to claim 1, further comprising:

obtaining account data of the user for the account specific

to the user; and

analyzing the account data specific to the user;

wherein the intelligent virtual service agent is assigned to

automatically interact with the user also based on the
account data specific to the user.

18. At least one non-transitory computer readable medium
that stores a set of executable instructions for communicating
using an intelligent virtual service agent, the executable
instructions, when executed by a processor, causing a com-
puter to perform a process comprising:

providing an account specific to a user for services pro-

vided by a service provider;

assigning, to an intelligent virtual service agent imple-

mented on a computer platform with a processor and a
memory, a responsibility to automatically interact with
different users across a communication network when a
predetermined characteristic of content provided by the
different users is identified;
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analyzing content provided by the user over the communi-
cation network to determine whether the content pro-
vided by the user possesses the predetermined charac-
teristic;

determining, based on the analyzing, that the content pos-

sesses the predetermined characteristic;
assigning the intelligent virtual service agent to automati-
cally interact with the user based on determining that the
content possesses the predetermined characteristic,

wherein the intelligent virtual service agent further uses
information obtained from accounts specific to the user,
and external to a system that implements the virtual
service agent, to interact with the user;

accepting a request from the user to remove the informa-

tion from an account specific to the user, and external to
the system that implements the virtual service agent, and
removing the information obtained from the account
specific to the user, and external to the system that imple-
ments the virtual service agent, in accordance with the
request from the user.

19. A computer platform system that executes executable
instructions for communicating using intelligent virtual ser-
vice agents, the computer platform system comprising:

memory; and
a processot,
wherein the processor executes the executable instructions,
and the instructions, when executed, cause the computer
platform system to perform a process comprising:

providing an account specific to a user for services pro-
vided by a service provider;

assigning, to an intelligent virtual service agent imple-

mented on a computer platform with a processor and a
memory, a responsibility to automatically interact with
different users across a communication network when a
predetermined characteristic of content provided by the
different users is identified;

analyzing content provided by the user over the communi-

cation network to determine whether the content pro-
vided by the user possesses the predetermined charac-
teristic;

determining, based on the analyzing, that the content pos-

sesses the predetermined characteristic;
assigning the intelligent virtual service agent to automati-
cally interact with the user based on determining that the
content possesses the predetermined characteristic,

wherein the intelligent virtual service agent further uses
information obtained from accounts specific to the user,
and external to a system that implements the virtual
service agent, to interact with the user;

accepting a request from the user to remove the informa-

tion from an account specific to the user, and external to
the system that implements the virtual service agent, and
removing the information obtained from the account
specific to the user, and external to the system that imple-
ments the virtual service agent, in accordance with the
request from the user.
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